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FOR

SEVERAL YEARS our firm has been quite active i n promoting the
use of statistical sampling, and i n several instances I have applied
the sampling plan we have developed. I have also worked some with
statistical sampling procedures used i n selecting revolving credit accounts that are eligible for deferred income treatment as instalment
accounts for income tax purposes. The subject is very broad and some
aspects of it are quite technical.
Most accounting audiences represent a fairly wide range of understanding about statistical sampling. A few within the group may have
devoted attention to the subject and would like to discuss it i n depth,
but the majority probably have not given it much attention and are
interested i n it only i n a general way. O n this assumption I shall direct
my effort to the general level.
This discussion will cover three areas of statistical sampling:
1) Its general nature
2) The procedures for establishing its use i n auditing
3) H o w it can be used by clients
THE GENERAL NATURE OF STATISTICAL SAMPLING
A logical starting place to explain the nature of statistical sampling
is to compare it with something we are all familiar with—that is, the
traditional or conventional audit testing. The principal feature these
two activities have i n common is the purpose. The purpose of testing
or sampling is to obtain information, so that the auditor is able to form
an intelligent opinion about the whole of something by examining only
a part of it. I n the traditional case the auditor is concerned about
selecting certain transactions to represent a period of time or certain
detail items to represent the balance in a control account. This purpose
is the same one we have in mind in statistical sampling.
W i t h either of these methods some degree of uncertainty is inevitable. A n y time anything less than the whole is examined, some
degree of uncertainty obviously remains about the part left unexamined.
When dealing with something so important that no uncertainty whatever can be tolerated, sampling is simply not employed—the whole
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thing is examined. This is true regardless of the method that may
have been under consideration.
The important distinguishing feature of statistical sampling is that
it provides a mathematical method for measuring the uncertainty. Statistical sampling, it should be emphasized, does not create the uncertainty—it was there anyway. N o w we can measure it.
The measuring feature is the potential advantage of statistical
sampling. When something can be measured, a basis for controlling
it has been provided; it is then possible to determine whether or not the
amount of uncertainty is acceptable. B y using this method we are able
to confine the uncertainty within acceptable limits.
Here is a good place to point out one of the popular misconceptions
about statistical sampling—that it is primarily a means of cutting down
audit time. Audit time might either decrease or increase when the
uncertainty can be determined in terms of dollars. This point may be
more easily understood if you consider conventional audit testing. There
is a wide range in the amount of work different auditors consider necessary when using judgment alone. A n y technique that provides measurement tends to go down the middle. So it is important to regard
statistical sampling not as a time-saving device, but primarily as a
method allowing greater confidence i n our work—a confidence that is
present when we have an objective basis for demonstrating to clients,
or to third parties, that we do have a reasonable basis for our opinion.
Now, a few words about the measurement of uncertainty. That
term probably will not mean very much without some explanation. F o r
instance: H o w is it expressed? in what terms is it measured? and how
is it accomplished?
Uncertainty is usually expressed i n terms of two measurements:
precision and reliability. Their use is not completely standard, but they
are the ones used by the Institute's committee i n its two reports on the
subject. These two measurements are accomplished by means of the
mathematical concept of probability.
Precision may be thought of as how close the sample result comes
to the correct answer. Exactness is not expected but a result that is
close is always desired, whatever estimate or measurement is attempted.
Reliability
is the measure of how often a result may be expected
that is close enough to fulfill the objective.
A n example may help (and if not, at this stage it probably won't
hurt) :
If I were to ask any of you to guess my height, within one foot
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(the precision), probably you would feel quite confident of being able
to do so (a high reliability factor). O n the other hand, if I changed the
precision limits to within one inch, probably you would feel much less
confident that you could come within that range (a low reliability
factor).
W h e n the two terms are seen i n that light you notice a direct relationship. The narrower the precision range the less confident you are
that you would be within i t ; the wider the precision range, the greater
the confidence.
In sampling there is another factor—the size of the sample. In this
situation certain items are selected to represent all of the other items.
N o w there is a 3-way relationship.
It is easy to see that we can govern this relationship by controlling
the size of the sample. If you want to plan the sample in advance to
come within a satisfactory precision and reliability, you can increase
its size to tighten the measurements or decrease the size to relax them.
I will give you an idea of how these measurements might be expressed i n an audit problem. Suppose you have taken a sample of
vouchers and found them all proper and properly accounted for i n the
records. N o w , you want to express your conclusion. O n the basis of
the specific sample, you might say the reliability is 95% that no more
than 1% of the vouchers for the year have any errors i n them.
This conclusion is possible because you can calculate mathematically, for a known population (which in fact includes 1% error), that
by selecting a sample of a certain size, the sample would include an error
95% of the time. So if this concept was applied by taking a proper sample
of vouchers of that required size and no errors were found, you know
that of all possible samples of that size, either you selected a rare 1-outof-20 exception or there are not 1 % errors.
This thought brings out another point about reliability. The complement of reliability is sometimes called sampling risk. If the reliability
is 95%, the converse is that there is a 5% risk of reaching the wrong
conclusion.
This explanation is a very much simplified version of the general
concept of probability, and the example is also a simplified explanation
of sampling. It is concerned only with the number of vouchers containing errors. A s auditors we are concerned about dollar amounts, and a
satisfactory sampling technique would have to take into consideration
the money amounts i n question. The ways and means of doing that are
a little more complex than this illustration.
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ESTABLISHING STATISTICAL SAMPLING IN AUDITING
The second area for discussion is the means for establishing the
use of statistical sampling i n auditing.
Probably the easiest way to approach this subject is to give the
experience of our firm i n developing and implementing our sampling
program.
The three major steps taken were:
• T o study the available statistical sampling techniques and methods
• T o relate these techniques and methods to established audit
philosophy and rationale
• T o train people in the procedures and make the application
A t the beginning M r . Kenneth Stringer i n our Executive Office
undertook a general review of sampling literature to determine where
and how we might use sampling i n our auditing procedures. This was
an effort to determine whether or not there was any need to revise our
existing approach.
The original efforts indicated that there were certain aspects of the
available techniques and methods that fell a little short of solving the
auditor's real objectives; also, there were some unresolved problems
concerning how to tie these techniques i n to auditing rationale.
When it became evident that this required additional research and
study, Professor F . F . Stephan, an authority on sampling, of Princeton
University, was retained as a consultant, and eventually M r . Stringer
and Professor Stephan developed a special sampling plan, which they
proposed to the firm for adoption.
Before final adoption this proposal was subjected to three separate
reviews:
• A review by the firm's legal counsel,
• A concurring mathematical review by another recognized authority on sampling, a Harvard statistician having no background
in accounting or auditing, and
• A review by a special firm committee comprised of partners
in charge of five offices; they had had no special mathematical
background.
F o r a period of about two years the proposal was studied by that
committee. During that period the firm carried out a program of field
testing by actual case application. A t the end of the two-year period
the committee recommended, and the firm adopted, the plan as an official
part of our auditing procedures.
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Since this plan was a rather dramatic change, the use of its was
encouraged on an optional basis instead of being made mandatory. It
was felt that the soft-sell approach would be preferable, and that
through experience the plan would sell itself.
The second step, relating the available techniques and methods to
established audit philosophy and rationale, actually became a component of the study of available techniques, since the plan was established
by using some new mathematical developments.
Some of the principal concepts developed through this study were
later incorporated i n a report adopted unanimously by the A I C P A ' s
Committee on Statistical Sampling. This report appeared i n The Journal of Accountancy in July 1964.
Very briefly, the report covered three things:
• The measure of precision (how far the results may be from the
right answer) should tie into auditing standards by being related
to materiality.
• The measure of reliability (the confidence that the result may
be within the right range ) should be related, among other things,
to internal control. This fits the concept that the better the internal control the less work is needed and vice versa.
• The report attempts also to delineate i n some detail the areas i n
which the sampling techniques can be used i n applying the auditor's judgment and those in which they are not applicable.
(The first two items may not seem too profound to auditors, but
they have been the subject of a lot of controversy among others who
have considered the use of sampling.)
The last step in developing and implementing sampling is to introduce these techniques into practice and to determine the audit personnel's
reaction to the plan.
After our firm's committee had reached the point where it felt
there was considerable merit to this procedure they still wanted to make
some further field studies. A one-week, special training course was
therefore conducted for representatives for each office. (These men
were audit personnel with no special mathematical background.) The
primary purpose was to prepare them to make some case studies on
their own.
A s a result, approximately 400 applications were made i n 150 audit
engagements. These case studies were evaluated i n the following respects :
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• The reactions of clients and audit personnel who had worked
closely with it
• The effect on audit time, and
• The effect of the size of the engagement.
The reactions of client and staff were generally favorable.
A s to the audit time, it was found that on an over-all basis the
effect was insignificant. Although there were some important shifts i n
the emphasis of the work, with more effort and concentration in important areas and an easing-up in less important ones, the over-all effect
bears out what was mentioned earlier concerning time-saving.
The conclusion reached about the effect of the size of the job is
interesting. There had been some feeling that sampling might be good
for a large engagement but not for a small one. F o r this reason a
special effort was made to see that applications were made on audits of
different sizes, and the effect on audit time was studied. It was found
that there was no significant difference between the large and the small.
The principal difference is psychological. It is hard to convince people
on small jobs that it would be feasible, but for those who went through
with it the results were just as favorable as on large jobs. O u r subsequent experience continues to bear this out.
A t the end of that stage, the people who were i n the original training course were brought together for a refresher course, to summarize
the experience of the case studies, and to train them to carry out staff
training in their respective offices.
A s mentioned earlier, the use of statistical sampling was optional
although encouraged in a general way. Some interesting facts on the
acceptance of this audit tool are:
The percentage of audit engagements on which some applications
of statistical sampling were made increased i n both the second and third
years by about 2½ times the percentage for the preceding year. After
three years nearly 50% of all audits included some applications.
A n even stronger evidence of acceptance was indicated a year ago
by the people who have tried it. O n 99% of the audits where it had
been used they planned to continue it.
This run-down on the experience of our firm may sound rather
formidable, and you may feel that your firm does not have the time to
devote to the development stages. T o this I can only say that the experience we have had suggests the greater confidence and more orderly
testing statistical sampling allows are well worth the effort.
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T H E USE OF STATISTICAL SAMPLING BY CLIENTS
The last area I shall discuss is how statistical sampling can be
used by clients.
In the last few years all of us have been exposed to the increased
emphasis on constructive services to clients, management services, and
other services in addition to audits and taxes. I n this respect the statistical sampling field offers great potential.
The situation is a little different here i n terms of time-saving.
When clients are considering the substitution of statistical sampling for
100% work now performed, there is only one way to go and that is
down. So the potential i n terms of time-saving is possibly greater for
clients than it is for independent auditors.
One of the earliest and most useful applications of statistical
sampling was to use it in lieu of taking a complete physical inventory.
A couple of extreme examples will emphasize what is being done. O n
a service-parts inventory of a large company, by use of sampling, 50%
of the man-hours required for the prior inventory were saved. O n the
divisional inventory of another company doing contract work for a
governmental agency, the agency recommended that the company quit
taking complete physical inventories, considering it a waste of money.
The agency recommended the use of statistical sampling.
Of course, application of sampling to physical inventories must
take account of the independent auditor's generally accepted standards
of auditing. These standards i n the original statement of extensions on
auditing procedures adopted i n 1939 required that all inventory items
be counted by the company at least once a year. The 1963 codification
in Statement on Auditing Procedure N o . 33 refers to all items being
counted "periodically." Although it is debatable, this statement seems
to relax the rule just a little. The A I C P A Committee on Statistical
Sampling has recommended that it be made clear that statistical sampling is acceptable, and this is now on the agenda of the Committee on
Auditing Procedure.
In most cases so far, the applications appear to have been made on
a portion of the inventories, such as service parts, maintenance supplies,
or individual divisions, which did not constitute a material portion of
the total. Furthermore, most statistical sampling plans cover a large
portion of the dollar value in a small sample by utilizing the technique
called stratification.
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Another major area where sampling seems to have utility is in
internal control procedures or internal auditing.
Examination of disbursement vouchers is a typical application.
Instead of checking the vouchers out 100%, many companies now are
considering sampling them. Congress has i n fact enacted legislation
authorizing governmental agencies to use statistical sampling in lieu of
examining every invoice. This legislation was enacted after careful
studies had shown that more money was being spent checking details
than was being recovered from the errors found. Similar studies for
clients may often show this same result. B y introducing a well-conceived and controlled plan of statistical sampling it is possible to get a
much better balance between the cost and the savings.
There are many other clerical operations that lend themselves to
sampling, such as: checking prices with sales invoices, checking payrolls, aging receivables, checking unearned discounts on individual loans
for finance companies, checking the gross profit rate for use i n retail
inventory methods.
Sampling also has some implications for tax work. One application mentioned earlier is revolving credit accounts of retailers. The
Treasury has issued regulations providing for the use of statistical
sampling to determine the proportion of revolving credit accounts that
will qualify for instalment treatment.
One unusual application was the sampling of the membership i n a
farm cooperative in order to establish that no more than a given percentage of the members were non-farmers.
I n these developments we should recognize the trend. Sampling
is a coming thing and the profession needs to move with the trend.
W e should not give ground reluctantly; instead we should be i n a position to recommend these constructive services to clients and use advanced methods when appropriate.

